Curcumin inhibits aerobic glycolysis in hepatic stellate cells associated with activation of adenosine monophosphate-activated protein kinase.
Activation of hepatic stellate cells (HSCs) is characterized by expression of extracellular matrix and loss of adipogenic phenotype during liver fibrogenesis. Emerging evidence suggests that HSCs adopt aerobic glycolysis during activation. The present work aimed at investigating whether the anti-fibrogenic effects of curcumin was associated with interfering with glycolysis in HSCs. Primary rat HSCs were cultured in vitro. We demonstrated that inhibition of glycolysis by 2-deoxyglucose or galloflavin reduced the expression of α-smooth muscle actin (α-SMA) and α1(I)procollagen at both mRNA and protein levels, and increased the intracellular lipid contents and upregulated the gene and protein expression of adipogenic transcription factors C/EBPα and PPAR-γ in HSCs. Curcumin at 20 μM produced similar effects. Moreover, curcumin decreased the expression of hexokinase (HK), phosphofructokinase-2 (PFK2), and glucose transporter 4 (glut4), three key glycolytic parameters, at both mRNA and protein levels. Curcumin also reduced lactate production concentration-dependently in HSCs. Furthermore, curcumin increased the phosphorylation of adenosine monophosphate-activated protein kinase (AMPK), but AMPK inhibitor BML-275 significantly abolished the curcumin downregulation of HK, PFK2, and glut4. In addition, curcumin inhibition of α-SMA and α1(I)procollagen was rescued by BML-275, and curcumin upregulation of C/EBPα and PPAR-γ was abrogated by BML-275. These results collectively indicated that curcumin inhibited glycolysis in an AMPK activation-dependent manner in HSCs. We revealed a novel mechanism for curcumin suppression of HSC activation implicated in antifibrotic therapy. © 2016 IUBMB Life, 68(7):589-596, 2016.